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Commercialisation 
of MOEMS 
Coming IntelliSense is to manu- 
facture MOEMS (micro-opto- 
electro-mechanical systems) 
devices for a consortium led by 
Xerox.The consortium is based 
on a $14m five-year cost-shared 
US National Institute of 
Standards and Technology 
Advanced Technology 
Programme, formed in 1998. 
The focus is the development 
of a robust, low-cost process 
for the efficient manufacture 
and rapid commercialisation f 
MOEMS in telecoms, imaging, 
medicine, entertainment and 
information systems. Some of 
the immediate commercial 
applications of this technology 
include MEMS optical bar code 
scanners and advanced laser 
printing systems.The consor- 
tium also includes Microscan 
Systems and Coventor. 
Additional support for the proj- 
ect comes fi'om the Cornell 
Nanofabrication Facility and 
the Rochester Institute of 
Technology's Semiconductor & 
Microsystems Fabrication 
Laboratory. 
Room temperature bonding 
Chalmers University of 
Technology has applied for 
patents that deal with a room 
temperature bonding tech- 
nique and are seeking collabo- 
ration, further R&D support, 
joint venture or license agree- 
merit.Wafer bonding is a viable 
technique of joining materials. 
In its standard form it requires 
a cleaning step followed by 
materials merging and a high 
Chalmer's control expertise seen in 
thin Niobium wire, through a win- 
dow in a PMMA mask. By electro- 
chemical oxidation of the wire, the 
resistance can be increased in a 
controlled way Such small resistors 
show a Coulomb blockade at low 
temperatures (mllll kelvin range). 
The wire is defined by EB lithogra- 
phy, using a four layer liftoff mask 
technique. EBLis also used to 
achieve precision alignment. 
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temperature step. For many 
applications requiring the 
merging of different materials 
the high temperature step is 
unacceptable.This is true for 
instance when joining materi- 
als with large differences in 
thermal expansion coefficients 
or when the pieces to be 
joined contain materials or 
structures that do not with- 
stand elevated temperatures. 
In this project a room 
temperature bonding process 
is investigated.The method 
relies on oxygen, nitrogen 
or argon plasma exposure of 
the surfaces to be merged. 
By this technique mechanically 
and electrically stable 
structures can be achieved at 
room temperature, without 
need for annealing procedures. 
The primary application area 
in this project is manufactur- 
ing procedures for microsys- 
terns. But potential applica- 
tions exist in all areas of micro- 
electronics where different 
materials are to be joined. One 
example is the use of wafer 
bonding in its standard (high 
Quantum dots prepared from a 
(ZnMn)Se/ZnSe quantum well 
where Titanium dots (white "caps") 
are first defined by EBLwith a hftoff 
technique. The QD are prepared by 
Argon ion beam etching (IBE) and 
subsequent chemical etch. The dots 
cover an area of 3.2 by 3.2 mm2, 
their lattice constant is 400 nm, 
diameter below 100 nm in the 
active region. Exposure of these 
64,000,000 dots takes less than 
three hours. 
temperature) form for manu- 
facturing of silicon-on-insulator 
materials.A room temperature 
bonding technique will largely 
increase the possibility of join- 
ing otherwise incompatible 
materials. 
Contact Professor Stefan 
Bengtsson,Chalrners 
University of Technology 
Email: stefan@ic.chalmers.se 
URL: http://www.ic.  
chalmers.se/ 
Microwave expansion 
Herley Industries lnc, based 
in Lancaster, Pennsylvania, 
received a $1.5m contract to 
design and develop hardware 
in support of a vertical aunch 
missile program. 
After development, production 
options could increase the 
total contract award to more 
than $5m. 
The company is believed to be 
expanding its UK and Israel 
facilities, following improved 
international sales related to 
the increased operating tempo 
of fighter aircraft and the 
acquisition of the UK defence 
electronics firm, EW 
Simulation Technology Ltd. 
Herley supplies innovative, 
and sophisticated RF, 
microwave and millimeter 
wave components and 
subsystems to the defense 
and aerospace industries. 
Its expertise in pulsed 
and continuous-wave 
microwave amplifiers 
and related technologies 
finds use in nuclear magnetic 
resonance and magnetic 
resonance imaging systems. 
The company has over 
32% of its revenues coming 
from international 
customers in fiscal 2002, and 
expects this market o contin- 
ue to grow. 
Integrating 
RF functions 
Bookham Technology has 
developed a 40Gbit/s electro -
absorption modulator (EAM) 
module. Based on the Franz- 
Keldysh effect the EAM device 
has the lowest unamplified 
insertion loss reported, the 
lowest polarisation-dependent 
loss over a wide range of 
wavelengths, and the highest 
bandwidth for a lumped-ele- 
ment FKE-EAM. 
All these parameters are 
achieved simultaneously, with 
a manufacturable d sign, while 
maintaining the practical 
requirement of over 10dB 
extinction with a voltage 
swing of under 2.5V. 
Kelvin Prosyk the Senior 
Researcher at Bookham 
Technology and joint author 
of the paper describing 
the device said: "We now 
have the technology to 
build the world's best EAM 
for high-speed systems - 
and this is a complete, single 
package integrating all 
the necessary 40Gbit/s RF 
functions, which is a hard 
problem." 
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